larger scale. In this background, an ecological study was undertaken to assess the associations of higher fertility and major sociodemographic factors.
materials and metHods
District was the unit for analysis. Data were retrieved from publicly accessible domain. [8] Proportion of high birth order (HBO, defined as birth order three or more among women aged between 15 and 49 years) was kept as the dependent variable (DV). Six factors, available from District-Level Household Survey (DLHS) 4, were considered for possible association with the DV. Data were collected from women between 15 and 49 years of age. Among independent variables, the percentage of women married <18 years, currently married women who are illiterate, women using modern contraceptives, pregnant women who had three or more antenatal care (ANC) visits, pregnant women who consumed 100 or more iron tablets/syrup equivalent, and institutional delivery (ID) for the districts was taken into account. After thorough literature review, these factors were considered for inclusion in our study.
Pearson's correlation coefficient was used to measure association between HBO and different demographic variables and health-seeking behavior. Scatter plot was used to show the relationship between HBO and demographic factors. A total of 98 districts belonging to five South Indian states, viz., Kerala, Karnataka, Tamil Nadu, Telangana, and Andhra Pradesh, were examined. Data for all states were not available at the time of study. Iduki was excluded from the analysis as data on HBO and other factors were not available from DLHS 4. The cross-sectional survey, DLHS, collected data on most recent births to ever married women (which took place after January 1, 2008) from a chosen sample from every district of the country. SPSS for Windows software (Version 19.0; SPSS Inc., Chicago, IL, USA) was used.
results
The summary statistics for HBO and different demographic and health-seeking factors are given in Table 1 . The proportion of women with HBO ranges from 2.1% to 34.8%. Most of the districts (10 out of 11) with HBO >25% are located in Karnataka. The mean use of modern contraceptive was 58.7%, ranging 7.5%-79.1%. In Andhra Pradesh, most of the districts (seven out of 13) recorded >70% use of modern contraceptives. The proportion of illiterate married women varied between 0.4% and 65.5%, with mean of 31.1%. In Kerala, unlike other states, no district has scored >25% illiteracy among married women. The percentage of women married before 18 years was varying from 0% to 36.4%. In Tamil Nadu and Kerala, almost all districts recorded <10% women married <18 years. The average coverage for three or more ANCs was 79.9%, ranging from 27.8% to 98.4%. Half of the districts scoring >90% three or more ANC coverage are from Karnataka. Overall, 14 districts recorded >70% consumption of 100 or more iron and folic acid (IFA) iron tablets/syrup equivalent and none of them was from Tamil Nadu, Andhra Pradesh, and Telangana. Such consumption ranged from 10.5% to 86.1%. As much as 13 districts recorded 100% ID -10 of them are in Kerala.
The proportion of HBO was positively and significantly correlated with proportions of marriage <18 years (r = 0.671, P = 0.000) and illiterate married women (r = 0.400, P < 0.001) [ Figures 1 and 2] . A negative but statistically significant rate was found with rates of consumption of 100 or more iron tablets/syrup equivalent (r = −0.221, P = 0.005) and ID (r = −0.584, P < 0.001) [ Figures 3 and 4] . With three or more ANC visits, proportion of HBO was related negatively, but it was not statistically significant (r = -0.041, P = 0.693). Similarly, a negative relation was there between use of modern family planning method and proportion of HBO, but it was not statistically significant (r = −0.181, P = 0.076).
disCussion
Higher fertility raises the chance of India to claim the seat of most populous country in future. From this point of view, the present article tries to pick up demographic factors associated with HBO. In the absence of comprehensive data on associations of fertility in a large scale, this paper puts forward sincere effort to find out the same.
Overall, the analysis shows variations among geographical areas. While Kerala outperformed others in literacy and ID, AP documented better utilization of modern contraceptives. Karnataka needs to analyze individual districts recording worse HBO, in spite of good ANC coverage. Tamil Nadu and Kerala showed better performance as far as age of marriage is concerned.
Education not only boosts autonomy for taking decision on fertility, particularly in gender-stratified society of South Asia, but also enables understand health messages broadcasted by media. [9, 10] As noticed by previous researchers, fertility decline is a feature pertaining to better-educated localities. [11, 12] The present analysis also presented the same, depicting districts with lesser literacy having high proportion of HBO. Education creates perception that contraception is affordable. Better-educated women are also more aware of contraception methods and thus less likely to go for HBO. [13] Similar to illiteracy, early marriage, a societal curse, paves way for early pregnancy due to social customs and higher fertility and ends in longer period of fecundability.
It was observed that intake of 100 IFA, ID, or completing three ANC visits -all influence HBO negatively. Although literature is silent about their effect on high fertility, the finding must be interpreted in the light of the fact that all these three factors express health-seeking behavior. With their close relation with literacy and autonomy, all of them may be playing some interrelated role behind determining fertility attitude.
Use of modern contraceptive offers better contraception than conventional ones. It also reflects concern of couple about family planning. It has catalyzed reduction of fertility rate in developing world. [14] Like previous evidence, it is also clear from present analysis that contraceptive use is a strong predictor of fertility. [15] The study was limited to five states of South India. Hence, the findings may not be generalized for the whole country, considering its variety of context in different parts. Being an ecological one, the study lacks temporal relationship between variables. Hence, causal relation cannot be drawn from the analysis. Second, issues such as age of sexual debut, duration of marriage, and socioeconomic status were not captured in the survey, which could be important in determining fertility. Still, most cross-sectional studies are limited to certain regions, and large-scale data such as NFHS, DLHS, and CES are limited to simple analysis. From that point of view, this study, in spite of all its limitations, tries to find a picture applicable to a wider part of the country. Fact, there are variations among different districts in culture, terrain, and human behavior, but the study is expected to reflect a regional trend, thus pointing toward the associations of higher birth order at macrolevel.
On the other hand, lack of macro-level analysis for HBO and its associations with the latest available data is one of the strengths of this study. Consequently, the results and interpretations presented in this article can provide support to the control of population boom in the country. Considering the fact that in a resource-poor setting, higher fertility would definitely precipitate into economic challenge for the family, focus should be given on education, antenatal services, and ID. There is a need to create collaboration between education and social custom to address complexity of HBO. Further research is warranted to explore factors associated with fertility and newer avenues to address them. 
